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Abstract
Background: The experience of infertility can be extremely stressful. Some of the risk factors for
depression in infertility are being female, repeated unsuccessful treatment cycles or a 2 to 3 year
history of infertility, low socioeconomic status, foreign nationality, lack of partner support, life
events and previous depression. In this study, we analyzed the Beck Depression Inventory score at
the beginning and the end of infertility treatment, to determine which factors may influence the BDI
score after treatment of infertility.
Methods: In a before-after study, in a university-affiliated teaching hospital, 251 women who had
been visited for assisted reproductive technology infertility treatment participated in the study. BDI
score was assessed before and after treatment of infertility.
Results: The mean BDI score rose after unsuccessful treatment and dropped after successful
treatment. Those with lower education levels had a higher BDI score before treatment. BDI score
after treatment was positively correlated with pretreatment BDI scoreand duration of infertility.
Conclusion:  BDI score after treatment was strongly connected to  the BDI score before
treatment, the result of therapy and to the duration of infertility. The influence of duration of
infertility on BDI score after treatment of infertility is weak. So a simple method to screen patients
at risk of depression after infertility treatment is determining pretreatment BDI score and
predicting the result of infertility treatment by other risk factors.
Background
Almost 21% of the female population experience major
depression in their life [1]. Twice as many females experi-
ence some form of depression when compared to male
[2]. Female depression has higher risk on first onset, can
last longer, and often recur [3,4]. There is established rela-
tionship between life stress and depression [5].
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Infertility is a stressful event in life of human being. In a
comparison to patients with other medical conditions,
psychological symptoms associated with infertility are
similar to those related to cancer, hypertension, and car-
diac rehabilitation [6]. Infertile women, in comparison
with control group, showed higher scores on the depres-
sion and anxiety scales [7,8].
Evidentially, depression has some neurobiological and
hormonal mechanisms. Changes in ovarian hormones are
likely necessary, but not sufficient for inducing depression
[9]. The risk of relapse after treatment is 2.5 times higher
in women; on the other hand, non-remission rate is simi-
lar in both sexes [10]. It appears that the sex difference
cannot explain the sex-ratio relapse rate. As a result, there
should be multiple factors including sex for inducing
depression overall and in infertile subjects [3]. Many stud-
ies have been considered to determine risk factors of
depression in infertility. In some studies, risk factors
include female gender, repeated treatment cycles, unsuc-
cessful treatments, low socioeconomic state, foreign
nationality, lack of partner's support for women, life
events for female, previous depression, and 2 to 3 years
history of infertility [8,11,12]. However, some of these
factors such as short period of infertility and husband
cooperation have not been confirmed in other studies
[12,13]. The above-mentioned studies were designed as
cross-sectional studies. So far, there is no prospective
cohort or before-after study to find predictors of depres-
sion in infertile patients after treatment except a single one
[14]. Lok et al showed that severity of depression follow-
ing a failed treatment was positively associated with the
duration of infertility. However, the post-treatment BDI
scores were not associated with type of infertility treat-
ment received, age, education, cause of infertility and
number of previous treatments received [14].
Screening depression is a difficult task. The reason being
is that there are numerous questionnaires for interpreta-
tion of psychological symptoms. Beck Depression Inven-
tory (BDI) was developed and revised by Beck et al
[15,16]. This 21-item self-report questionnaire was
intended to assess the severity of current depressive symp-
tomatology in the psychiatric population. It is written on
a fifth or sixth-grade reading level. It requires minimal
time and no special training to administer. The BDI has
been used, extensively, in clinical diagnosis and research
[15,16]. Versions in other languages are confirmed and
used, as well [17-19]. In our study, Persian version of BDI
has been employed.
We analyzed Beck Depression Inventory score at the
beginning and at the end of treatment cycle to determine
which factors may influence the score of BDI, after treat-
ment of infertility.
Methods
Between April 2003 and 2004, 350 infertile women,
whom had been visited in the Infertility Ward of Shariati
Hospital in Tehran, participated in a prospective before-
after study.
Exclusion criteria were out of Tehran residency, definite
diagnosis of mood disorders (with or without current
treatment), medications reportedly associated with
depression (e.g. steroidal contraceptives), and medical
conditions associated with depression such as thyroid
dysfunction and diabetes mellitus [20]. All subjects signed
informed consent. Demographic data collected included
age, education, type of infertility, duration of infertility,
cause of infertility, and history of previous treatment
(expressed as number). Candidates were asked to com-
plete BDI (BDI1) in their first visit, during waiting peri-
ods, at the outpatient clinic. The questionnaire was
completed by an assistant for uneducated subjects.
Accordingly, BDI score was calculated.
Index score of ≤ 9 is considered to be within normal range,
a score of 10 to 15 shows minimal depressive symptoma-
tology, a score of 16–31 points toward mild depression, a
score of 32–47 is in favor of moderate depression and a
score of >47 indicates severe depression [16].
Due to rules of ethics, 10 patients who had the score of 47
or above were informed about their condition. Eight of
these 10 patients were excluded from study since it was
essential for them to seek psychiatric consultation as soon
as possible. We continued the study with 342 patients.
The treatment consisted of either intrauterine insemina-
tion (IUI) or assisted reproductive technology (ART). IUI
candidates were excluded from the study. Therefore, the
sample size was 257. At day 16 after embryo transfer, a
positive result of treatment was defined as beta hCG (β -
hCG)  ≥ 200 IU/ml. One to Three weeks after receiving
result of β -hCG, patients were asked to complete the sec-
ond BDI (BDI2).
This study was approved by ethics committee of Tehran
University of Medical Sciences. The statistical analysis was
performed using the Statistical Package for Social Sci-
ences, version 10.0 (SPSS Inc., Chicago, IL). The primary
outcome measure was the score of BDI after treatment.
Data was expressed as means +/-SD and percentile of
total. The tests being used were Wilcoxon Signed Ranks
test, Mann-Whitney test, one way ANOVA, multiple
regression analysis, and chi-square test.
Results
A total number of 257 women were entered into the study
after completing BDI1. Six (2.3%) patients refusedBMC Psychiatry 2005, 5:25 http://www.biomedcentral.com/1471-244X/5/25
Page 3 of 7
(page number not for citation purposes)
answering BDI2. As a result, there were 251 paired com-
plete questionnaires.
Demographic characteristics of patients are given in Table
1. We divided the patients into four groups based on cause
of infertility. The prevalence was lowest in unexplained
infertility (10%) and highest in female infertility (43%).
The education level was divided into six groups. A large
number of participants were at intermediate education
level (35.1%) and a few of them were uneducated (2.4%).
The number of previous attempts for treatment of infertil-
ity (IUI and/or ART) defers from 0 (24.7%) to 11 times
(0.4%). Positive result of β -hCG was achieved in 61
patients (24.3%) (Table 1).
Table 1: Demographic characteristics of subjects
Characteristic No. Mean(± SD) or %
Age (y) 251 28.9 ± 5.5
Duration of infertility (y) 251 6.9 ± 4.5
No. of previous treatment 251 1.3 ± 1.4
Education No education 6 2.4
Primary school 36 14.3
Junior school 60 23.9
High school 12 4.8
Intermediate education 88 35.1
University 49 19.5
Type of infertility Primary 230 91.6
Secondary 21 8.4
Cause of infertility Male 86 34.3
Female 108 43
Combined 32 12.7
Unexplained 25 10
Result of β -hCG Positive 61 24.3
Negative 190 75.7
Table 2: Comparison of demographic characteristics between pregnant and non-pregnant subjects
Pregnant (n = 61) Non-pregnant (n = 190) P
Mean age (y) 26.6 ± 4.2 29.6 ± 5.7 <.000
Duration of infertility (y) 5.5 ± 3.7 7.4 ± 4.6 .003
Primary infertility (%) 58 (95.1) 172 (90.5) NS
Cause of infertility (%) Male 22 (36.1) 64 (33.7) NS
Female 27 (44.3) 81 (42.6)
Both 7 (11.5) 25 (13.2)
Unknown 5 (8.2) 20 (10.5)
Education (%) No education 0 6 (3.2) NS
Primary school 6 (9.8) 30 (15.8)
Guiding school 11 (18) 49 (25.8)
High school 3 (4.9) 9 (4.7)
Completed high school 29 (47.5) 59 (31.1)
University 12 (19.7) 37 (19.5)
Previous treatment 1.2 ± 1.4 1.3 ± 1.4 NS
BDI1 score 14.6 ± 11.3 14.5 ± 9.8 NSBMC Psychiatry 2005, 5:25 http://www.biomedcentral.com/1471-244X/5/25
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The differences of somatic variables were analyzed
between pregnant and non-pregnant subgroups. Pregnant
subjects were younger (P < 0.000), and had shorter dura-
tion of infertility (P = 0.005). There were no statistically
significant difference in terms of type of infertility, educa-
tion, cause of infertility, mean number of previous treat-
ment, and mean score of BDI1 (Table 2).
The BDI score at the beginning of the study (BDI1) was
within normal range (0–15) in 61% of patients. In 31%
the score was 16–31, suggestive of mild depression, and
only 8% of the women had BDI score higher than cutoff
score (≥ 32), suggestive of moderate and severe depressive
symptoms.
After knowing the results of β -hCG, BDI score changed.
After treatment, 47% of the whole sample was within nor-
mal range. In pregnant and non-pregnant subjects, nor-
mal score of BDI2 was found 95.1% and 31.6%,
respectively. The difference in percentile between preg-
nant and non-pregnant patients were statistically signifi-
cant (P <.000).
Our main outcome was evaluation of factors that can
influence BDI2 score. When BDI2 score was considered as
dependent variable, in a multiple regression analysis, it
was positively correlated with BDI1 score (r = 0.61, P <
.000) and duration of infertility (r = 0.15, P < .000). Neg-
ative correlation was found between BDI2 score and result
of therapy (r = - .51, P = .000). Eighty six percent of varia-
tion of BDI2 score could be predicted by the above three
variables. There was no correlation between BDI2 score
and age, education, number of previous treatment, and
type of infertility.
The mean score of BDI2 was evaluated in relation to cause
of infertility. The mean score in male factor was less than
other groups. The difference between groups was statisti-
cally significant (Table 3).
Mean of BDI2 score rose after unsuccessful treatment and
dropped after a successful treatment (Table 4).
We observed the factors that affect BDI2 score in pregnant
and non-pregnant groups, separately. In pregnant sub-
jects, BDI2 score was positively correlated with BDI1 score
(r = 0.82, P < .000). In non-pregnant patients, BDI2 score
was positively correlated with BDI1 score (r = 0.8, P <
.000), and duration of infertility (r = 0.17,P = .001).
We studied BDI1 score, as well. In a multiple regression
analysis, BDI1 score was negatively correlated with educa-
tion (r = -0.26, P  < 0.000). There was no association
between BDI1 score and age, duration of infertility, previ-
ous fertility, and number of previous cycles of treatment.
Only 26% of variation of BDI1 could be predicted by the
factor of education.
In subgroups of infertility cause, the mean score of BDI1
in male factor was less than other groups. The difference
between the groups was statistically significant (Table 3).
Table 3: Mean score of BDI1 and BDI2 in relation to cause of infertility
Cause of infertility Mean of BDI1 Mean of BDI2
Male 11.2 ± 8.9 14.6 ± 11.3 P < .000* Z = -4.168
Female 15.8 ± 11 21.1 ± 13.2 P < .000* Z = -4.745
Combined 16.7 ± 9.2 21.9 ± 14.3 P = .006* Z = -2.735
Unknown 15.2 ± 9.5 19.9 ± 10.5 P = .02* Z = -2.303
P = .006** P = .002**
Total 14.3 ± 10.2 18.9 ± 12.8 P < .000 Z = -7.196
*: difference between variables in row
**: difference between variables in columns
Table 4: Comparison of mean BDI1 and BDI2 in pregnant and non-pregnant subjects
pregnant Non-pregnant P
BDI1 (mean ± SD) 13.6 ± 11.3 14.5 ± 9.8 .28 (Z = -1.079)
BDI2 (mean ± SD) 6.2 ± 5.4 22.9 ± 11.8 <.000 (Z = -9.180)
P <.000 (Z = -5.845) <.000 (Z = -11.481)BMC Psychiatry 2005, 5:25 http://www.biomedcentral.com/1471-244X/5/25
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Discussion
The purpose of this study was to describe the subgroups of
infertile women at risk of depression after treatment of
infertility. This study can be valuable because it is using a
self-reported inventory that differs in both cost and time
from psychiatric structured interview. Nevertheless the
shortcomings of this inventory, it has been widely used in
research. Sensitivity and specificity of Beck Depression
Inventory is not high but is reasonable. Beck et al sug-
gested that a score greater than 9 points to depression
symptomatology [16]. BDI score were also categorized in
subgroups. The score of 9 and less shows normal range, a
score of 10–15 indicates at least mild to moderate depres-
sive symptoms, and a score of 16 and above indicates clin-
ical depression [21]. We chose the second version since it
screens subgroups of depression more precisely.
In this study, the prevalence of depressive symptomatol-
ogy as assessed by BDI1 score ≥  16 was 39%, while the
prevalence of moderate to severe depression(BDI ≥  32) In
an interesting study, the questionnaires were sent through
internet to estimate degree of some psychological charac-
teristics such as depression. Based on this study, authors
found out that more than one quarter of patients could be
considered moderately or severely depressed [22]. In
screening depression in pregnancy, researchers chose a
score greater than 9 and 43% of their population scored
above this cutoff. As they designated BDI score greater
than 15 as abnormal, nevertheless, the score exceeded the
cutoff value in 19% of patients. In that study, a cutoff
value greater than 15 yields a sensitivity of 0.83, a specifi-
city of 0.89, a positive predictive value of 0.50, and a neg-
ative predictive value of 0.98 [21]. One of the best ways to
determine the prevalence of a disease or symptom in rela-
tion to a risk factor is to compare a case group with a well-
chosen control group. Domar et al showed that the prev-
alence of depression was 25.8% in infertile women com-
pared with 13.2% in women who were waiting for a
routine gynecologic examination [8]. These percentiles
were reported to be 36.7% compared to 18.4% in another
study [23]. Therefore, it is important that self-report ques-
tionnaires used for screening a disease should have a cut-
off point reaffirmed either by a gold standard test or
control group.
The main outcome of this study was determining factors
that may influence BDI2. The score after treatment (BDI2)
was correlated with the score of BDI before treatment and
duration of infertility and with the result of therapy.
Hence, Table 4 shows no statistically significant difference
between mean score of BDI1 in the two groups, we
assume that the factors affecting BDI1 in the pregnant
group and those in the non-pregnant group are the same.
As BDI1 had a strongest affect on BDI2, a regression anal-
ysis considering BDI1 as a dependent variable was per-
formed. It was found out that BDI1 score decreases as the
level of education increases. In a stepwise regression, we
failed to show any other factors to have relation with BDI1
score. There have been studies in which correlation
between BDI score and demographic characteristics were
evaluated. Demyttenaere et al showed that age, duration
of infertility, and numbers of previous IVF attempts are
factors affecting BDI score, but there was no data about
level of education [24]. On the other hand, Beutel et al
reported the correlation between education and depres-
sion (Spearsman correlation = -0.15 P < .05) [11]. This
inverse relationship between education and BDI1 score
was considerable in our study (r = -0.26). This relation-
ship can be explained by cultural views. It seems that
high-educated people have objectives other than fertility
to focus on.
Data about age and risk of depression is not conclusive.
Some studies have reported associations been them
[11,24,25], while other studies could not show any rela-
tionships between these two [14,26]. We suggested that
other variables could act as intermediate variables
between age and BDI1. Because of the strength of theses
variables, the effect of age was hidden in multivariate
analysis.
The second important factor was the result of therapy.
Apparently, subjects who are at risk of depression are
more prone to develop depression at the time of exposure
to life events.
The third factor that had influence on BDI2 was duration
of infertility. The association of BDI score after treatment
with duration of infertility in subgroup with failed
treatment was showed in another study [14]. In our study,
BDI2 is associated positively with duration of infertility.
However, the strength of this association is low (r = 0.15).
It seems that such a low influence cannot play a signifi-
cant role in practice. The assumption on whether the asso-
ciation between duration of infertility and post-treatment
BDI score is a straight association or depends on interme-
diate variables such as number of treatment failure expe-
riences needs more studies [27].
The perception of woman about the cause of infertility
may change her BDI score. Pressure on infertile women
with female factor infertility is high. The risk of depressive
symptomatology is lower when a woman thinks that the
problem is male factor. Combined factor indicates a
severe problem, so it is reasonable that BDI score rises by
this diagnosis (Table 3). This type of cultural view has
been showed in countries with family-based societies
[28].BMC Psychiatry 2005, 5:25 http://www.biomedcentral.com/1471-244X/5/25
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We emphasize that a number of meaningful relationships
were introduced in other studies which were not men-
tioned here. Thus, in prospective studies other variables
should be included and other more sensitive tools should
be used.
The other limitation of this study was using BDI for
uneducated subjects that might induce a bias. It is clear
that designing studies using interviews instead of ques-
tionnaires will be more valuable.
Conclusion
Our findings suggest a plan for screening women who are
prone to depression after infertility treatment. It is obvi-
ous that there is no significant difference among them
before treatment (Table 2). Answering the following two
simple questions can conduct the physician to screen
these women.
1. Is my patient at risk of depression (due to BDI1 score)
at the beginning of the treatment?
2. What will be the result of therapy?
Therefore, the physician can predict subjects who may
need psychological supportive programs at the beginning
of treatment cycles.
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